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The main concerns associated with total decarbonization are the 
possible rise in unemployment, the difference between demand 
and supply, and the lack of infrastructure and skills among the 
workers. Several studies have tried to predict job creation rates, 
build pathways to smooth transitions, and create a sustainable 
market model over the years. This paper discusses and digs 
deeper into these researches and draws conclusions about the 
possibility of radical transitioning in a short period of time. 

Different research so far proposed three different pathways 
of transitioning to greener energy sources. The first scenario 
proposes an increase in electrification level, while the second 
scenario encourages a total replacement of fossil fuels and 
replacing the entire energy sector with renewable sources 
(e.g., solar, hydrogen, wind, etc.). In the third scenario, bio-
hydrogen, e-fuels take the driver seat to ensure a net zero carbon 
emission [6,7]. All these scenarios are designed to impact the 
energy market heavily by reducing the demand for fossil fuels 
dramatically. The shift in demand is supposed to bring down 
the market share of coal, oil, etc. Also, as fossil fuel production 
decreases, the internal combustion engine market is also going to 
shrink, paving the path for electric motors. A recent study agrees 
with such arguments and predicts that fossil fuel production is 
going to go down by at least 70%, and EV vehicles are going to 
make up to 100% of the car market by 2050 [5]. These three scenarios are closely connected to the job market; 

according to a study conducted by Ram et al., the higher level of 
electrification is bound to lead to increased unemployment in the 
energy sector as production declines. However, after a short dip, 

IMPACT OF DECARBONIZATION ON OUR ECONOMY 

Around the world, investment and employment have a deeper connection to the energy sector and the industrial process 

associated with it. Even today, the energy sector and industrial processes primarily depend on fossil fuels, such as oil, coal, 

etc., which are one of the reasons behind increasing carbon dioxide emissions. Fossil fuel combustion makes up 83% 

of total carbon dioxide emissions [1]. A study showed that carbon emissions have increased by 90% in the last 50 years, 

which has raised an uproar to limit fossil fuel use and commit to total decarbonization [2]. Another recent study claims 

that by 2050, carbon dioxide emissions should be reduced to zero to avoid the extreme effects of climate change [2]. In 

a recent executive order, President Biden announced his goal to fully decarbonize the energy sector by 2035 [4]. Hence, 

it is necessary to understand the implications of decarbonization on the job market, investment, and overall economy.  A 

study suggests that the world must spend approximately $275 trillion, which is around 7.5% of the world’s GDP, to ensure a 

greener economy by 2050 [5]. Energy transition and decarbonization will become the dominant strategy because of climate 

policies and environmental concerns associated with fossil fuels. However, change in supply without change in demand 

might not be the best situation.

 Figure 1: Increase in number of jobs across the years [8]
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the job market is predicted to soar as the job transition begins 
and the demand for employees increases in the green energy 
sector [7,9,10]. Figure 1 shows that total transition is going to add 
approximately more than 134 million direct jobs to the economy 
by 2050 [8]. 

Before pushing the world toward decarbonization, it is important 
to investigate the possibility of replicating scenarios created 
by and for the first world countries. For many parts of the 
world, keeping unemployment lower is the main goal of the 
government to avoid any political unrest. In those parts of the 
world, building new infrastructure, training a skilled workforce, 
and increasing the cost of energy production might be a 
recipe for disaster. A study shows that in the early stages of 
decarbonization, Eurasian countries are most likely to face a 
major decline of 8% in the energy job market, and since most 
of the countries are oil exporters, countries’ overall economies 
are going to take hits. As the transition happens and e-fuel gets 
introduced to the energy sector, 9 million new jobs will be added 
to their economies. The southeast Asian countries are going to 
experience an 8% decline by 2050; however, the African countries 
are going to experience an economic boom, as the job growth 

reaches 500% by 2050 [7]. It will be possible because of the 
increased need for manpower to produce and distribute e-fuels 
throughout the country, and also the storage and maintenance 
sector will need skilled workers [7]. 

To facilitate job growth and ensure economic stability, it is 
important to understand the current market and prepare it for 
the upcoming change. One study divided the market into several 
parts and developed three strategies to meet the demand. 
Markets where there are green tariffs, carbon pricing, and already 
established renewable infrastructure available are known as 
renew states. If a market has mandatory energy efficiency 
standards, retail net metering, and third-party solar power 
agreement, it is known as a reshape state. If a market provides 
incentives for electric vehicles (EV), and hydrogen targets, then 
this market is known as a refuel state. Taking the United States 
as an example, states like California and Colorado would be 
considered renew states, while Illinois, Pennsylvania, and New 
Jersey, would be called reshape states [11]. 

 Figure 3 illustrates that although the policymakers believe that 
specific policies will work best for certain markets, markets 
sometimes behave differently. Therefore, it is important to take 
consumer behaviors into account before venturing out into a 
greener energy market. This data proves that to make a smooth 
transition happen, organizations need to adopt strategies 
according to how the market behaves. Power companies will be 
required to train their workforce based on these drivers to better 
prepare for what is to come. In most cases, data-related skill sets 
will be highly sought after, along with some other engineering and 
technology-related skills [11]. 

While studying the potential of decarbonization, it is crucial to 
investigate the possible production and market price of a unit 
of energy and how to handle the new energy pricing. A study 
reported that energy prices are bound to go up by at least 3-4% 
due to the increased production cost [12]. The increased energy 
price will affect not only common people but also industries that 
heavily rely on energy, such as steel, cement, etc. Most of these 
industries use pieces of machinery that are compatible with 
current energy sources. In the near future, companies will have 
to replace current equipment with something more compatible 
with renewable energy sources. These replacements will cost 
these companies a considerable amount of capital, which will 
lead to increased prices of various goods and services. A study 
found that production costs after transitioning could rise by up to 
45% [5]. However, such increases in production costs are short-
term, considering as the dust settles, there will not be additional 
production costs by 2050; they will drop more than 60%, bringing 
back the market stability (Figure 4). 

 The increased cost of energy leads to a decrease in purchasing 
power for ordinary people. Most modern houses use electricity 
to accomplish a multitude of mundane tasks; hence, every 
household must spend a significant amount of their earnings to 
afford electricity, and it will leave less money to spend on other 
things. Also, most Americans use cars as their primary mode 
of transportation, with most of these vehicles containing ICE 
engines. A sudden necessary switch to Ev’s would be financially 
infeasible for many average households. Also, as production 
costs for goods increases, consumers must pay extra for basic 
necessities. These factors are going to lead to short-term 
economic instability, which need to be addressed before they 
become long-term issues.

Considering the aforementioned scenarios, total decarbonization 

Figure 2: Regional distribution of jobs (left) and distribution of jobs according to the source of energy (right) during the energy transition from 2015 to 2050 
globally [7]

Figure 3: The United States Energy Market Drivers [11]

Figure 4: Predicted increase & decrease in energy price [5]
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may be feasible. However, it is vital to understand the market 
and implement policies that address that particular market to 
accommodate consumer demand. A recent study claims that by 
2021, 81% of new electric generation will depend on solar, wind, 
and other renewable sources [13]. Therefore, it can be claimed 
that we are entering the first phase of total decarbonization. 
Satisfying the requirements to stay on track to reach the 2050 
projections outlined by researchers will not be a simple task. As 
decarbonization happens, there will be a massive shift in the job 
market, and systematic transitions will be required to keep the 
unemployment rate in check. Also, the readiness of the world to 
make the transition smooth should also be taken into account 
before committing to thorough decarbonization. Moreover, 
governments should be ready to tackle the rise in consumer 
goods and energy prices shortly after the transition. One of the 
ways to battle the short-term price increase could be to provide 
subsidies to the industry and general public. Therefore, we can 

conclude that while the pursuit of a greener future is an arduous 
task with substantial merit, it should not be undertaken without 
adequate precaution and ample preparation.    

References 
1. Szarek. (2022, August 1). The fossil-fuels sectorâs net-zero 
transition: Adapting to the shift. McKinsey & Company. https://
www.mckinsey.com/business-functions/sustainability/our-
insights/Spotting-green-business-opportunities-in-a-surging-net-
zero-world/transition-to-net-zero/fossil-fuels?cid=other-eml-alt-
mip-mck&hlkid=af2a71bf24b54a7d94d09817f1df6c7e&hctky=13
740697&hdpid=be52685f-39b9-42f6-aa51-f0f97642e4e3

2. “Global Greenhouse Gas Emissions Data.” EPA, www.epa.gov/
ghgemissions/global-greenhouse-gas-emissions-data.

3. Carbon neutrality by 2050: the world’s most urgent mission 
| United Nations Secretary-General. (2020, December 11). 

UNITED NATIONS. https://www.un.org/sg/en/content/
sg/articles/2020-12-11/carbon-neutrality-2050-the-
world%E2%80%99s-most-urgent-mission

4. “Executive Order on Tackling the Climate Crisis at Home and 
Abroad.” https://www.whitehouse.gov/briefing-room/presidential-
actions/2021/01/27/executive-order-on-tackling-the-climate-
crisis-at-home-and-abroad/ 

5. Krishnan, M., Samandari, H., & Woetzel, J. (2022, January 25). 
The economic transformation: What would change in the net-zero 
transition.

6. Ram, M., Bogdanov, D., Aghahosseini, B. C., Gulagi, A., Oyewo, 
A. S., Child, M., ... & Fell, H. J. Global energy system based on 
100% renewable energy-power, heat, transport and desalination 
sectors. Lappeenranta, Berlin: Study by Lappeenranta University 
of Technology and Energy Watch Group; 2019.

7. Ram, M., Osorio-Aravena, J. C., Aghahosseini, A., Bogdanov, 
D., & Breyer, C. (2022). Job creation during a climate compliant 
global energy transition across the power, heat, transport, and 
desalination sectors by 2050. Energy, 238, 121690.

8. Decarb America Research Initiative. (2022, June 7). 
Employment Impacts in a Decarbonized Economy - Decarb 
America Research Initiative. Decarb America Research Initiative - 
Building a Clean Energy Economy. 

9. Hanto, J., Krawielicki, L., Krumm, A., Moskalenko, N., Löffler, 
K., Hauenstein, C., & Oei, P. Y. (2021). Effects of decarbonization 
on the energy system and related employment effects in South 
Africa. Environmental Science & Policy, 124, 73-84.

10. Mayfield, E., & Jenkins, J. (2021). Influence of high road 
labor policies and practices on renewable energy costs, 
decarbonization pathways, and labor outcomes. Environmental 
Research Letters, 16(12), 124012.

11. Thomson, J., Denny, B., Jones, B., Hardin, K., & Amon, C. (2021, 
June 15). The decarbonized power workforce. Deloitte Insights. 
https://www2.deloitte.com/us/en/insights/industry/power-and-
utilities/decarbonization-strategy-power-workforce.html

12. Le Treut, G., Lefevre, J., Lallana, F., & Bravo, G. (2021). The 
multi-level economic impacts of deep decarbonization strategies 
on the energy system. Energy Policy, 156, 112423

13. Impact Report 2020. (2020). Tesla. https://www.tesla.com/
ns_videos/2020-tesla-impact-report.pdf

Authors 
Dr. Raj Shah is a Director at Koehler Instrument Company in New York, where he has worked for the last 27 years. He is an 
elected Fellow by his peers at IChemE, CMI, STLE, AIC, NLGI, INSTMC, Institute of Physics, The Energy Institute and The 
Royal Society of Chemistry. An ASTM Eagle award recipient, Dr. Shah recently coedited the bestseller, “Fuels and Lubricants 
handbook”, details of which are available at ASTM’s Long-Awaited Fuels and Lubricants Handbook 2nd Edition Now Available 
(https://bit.ly/3u2e6GY). He earned his doctorate in Chemical Engineering from The Pennsylvania State University and is a 
Fellow from The Chartered Management Institute, London. Dr. Shah is also a Chartered Scientist with the Science Council, a 
Chartered Petroleum Engineer with the Energy Institute and a Chartered Engineer with the Engineering council, UK. Dr. Shah 
was recently granted the honourific of “Eminent engineer” with Tau beta Pi, the largest engineering society in the USA. He is 
on the Advisory board of directors at Farmingdale university (Mechanical Technology ) , Auburn Univ 

( Tribology ), SUNY, Farmingdale, (Engineering Management)  and State university of NY, Stony Brook ( Chemical engineering/ 
Material Science and engineering). An Adjunct Professor at the State University of New York, Stony Brook, in the Department 
of Material Science and Chemical engineering, Raj also has over 530 publications and has been active in the energy industry 
for over 3 decades. More information on Raj can be found at https://bit.ly/3QvfaLX

Mrinaleni Das is part of a thriving internship program at Koehler Instrument company and  a student of chemical 
engineering at State University of New York, Stony Brook, where Dr. Shah currently heads the 
External advisory board of directors.

Dr. Godwin Igwe has over 40 years experience in the Chemical industry with various 
companies and is an AICHE fellow and an expert in the Oil and Gas sector.   

Godwin J. Igwe, Ph.D., P.E.(Texas), FAIChE, FASI, FNSChE, FAEng.,

Co-Chair, Oil & Gas Energy Sub-Group, CAETS (International Academies of Engg & Techn.
Sciences),  World Bank  McNamara Fellow

Author Contact Details
Dr. Raj Shah, Koehler Instrument Company  •  Holtsvile, NY11742 USA  •  Email: rshah@koehlerinstrument.com   

•  Web: www.koehlerinstrument.com

Mrinaleni Das Godwin Igwe


